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« CTD profiles up to 150
- Mmeters

* up to 12 profiles per day
during the summer

__ * 6 moorings deployed
— through-out Puget Sound
and Hood Canal

« Over 80,000 profiles
since 2000
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« Long, narrow, deep fjord-like
estuary with sill at the entrance

concentrations normally get
replenished

e Recorded fish kills in 2002, 2003,
2004, 2006, 2010

« Extensive monitoring network,
including over 30 agencies, citizen
volunteers, and 4 autonomous
profiling moorings with over
60,000 profiles



Inter-annual Variability:
Southern Hood Canal

Oxygen: Twanoh 2009 Oxygen: Hoodsport 2009
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« Oxygen time series in Southern Hood Canal

 White =2 mg/L...dark purple = 0 mg/L



High Frequency Variability:
Southern Hood Canal

400 100
Oxygen (umol/kg) Chlorophyll (mg/m®) Nitrate (umol)

Compilation of all ORCA profiles at Twanoh during July 2008

Thick black line is the numerical average of all 370 profiles
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Variability around ORCA Moorings:
Surface mapping

Salinity (psu)

-123.14 -123.07 -123.0 -123.14 -123.07 | -123.14 -123.07 -123.0

Oxygen (umol/kg) Oxy % sat Chloro (mglm3)

-123.14 -123.07 -123.0 -123.14 -123.07 -123.0 -123.14 -123.07 -123.0




Variability around ORCA Moorings:
Surface mapping

Salinity (psu)

5 35 2 4735
-123.03 -123.01 -122.99 -123.03 -123.01 -123.03 -123.01

Oxygen (umol/kg) Oxy % sat Chloro (mglms)

-123.03 -123.01 -122.99 -123.03 -123.01




th for 3 hours

Simultaneous measurements
at Hoodsport and Twanoh




Experiment at ORCA Moorings:
3 hour plots, Temperature

Hoodsport, 2 meters

Temp, Twanoh, 2 meters
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Experiment at ORCA Moorings:
3 hour plots, Salinity

Salinity, Hoodsport, 2 meters Salinity, Twanoh, 2 meters
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Experiment at ORCA Moorings:
3 hour plots, Oxygen

Oxygen, Hoodsport, 2 meters
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Experiment at ORCA Moorings:
10 meter close up

Oxygen, Twanoh, 10 meters
I I

minutes

Chlorophyll, Twanch, 10 meters
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Experiment at ORCA Moorings:
10 meter close up

- Oxygen, Twanoh, 10 meters , e -
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Experin(nt at ORCA Moorings:
Sh'b-sampling

« 100 random draws of 100 |
data points

 counted the number of
extracted samples that fell
outside of 1 standard
deviation of the mean

« Calculated the average
of these counts for the 100
draws



Experiment at ORCA Moorings:
Sub-sampling

Oxygen, Twanoh, 10 meters
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Experiment at ORCA Moorings:
Sub-sampling

Oxygen, Twanoh, 10 meters
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|mph‘a‘t_ions: calibrations

» Field calibrations rely on spatial and
temporal variation occurring at a much
lower frequency then the time involved
in sampling logistics

« assumption that the only
difference between sample and
sensor reading is calibration factor

» point field calibrations are used to
correct larger sets of data,
perpetuating any calibration errors
until the next calibration point

* many sensors, such as
fluorometers, rely on in situ
calibrations to correct for different
environmental conditions and
correct for local species



Impllcatlﬂmonltormg pro

« Spatial and temporal variation introduce large uncertainties in the
interpretation of discrete samples as representative of the mean

« 20 meter oxygen time-series at Twanoh included changes as high as 20
umol/kg (0 6 mg/L) over 10 minutes....an uncertainly larger tt
changesbe ored | —t




* Hood Canal experiences high
frequency variability

 temporal variabi the order
. A, l‘_
of minutes .

-

: MEWityimpacts w

_.the interpretation of discrete samples

e * Field calibrations
== - weekly and monthly monitoring
S programs

» Next steps to characterize how the
variability changes...
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Tracks of survey

Salinity (psu)

1
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Oxygen (umol/kg) Oxy % sat Chloro (mglms)
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Tracks of survey

Salinity (psu)
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